Metabolism of amyloid proteins.
Metabolic processing of amyloid precursor proteins is an important factor in the genesis of practically all forms of amyloidosis. Of the three major forms of systemic amyloidosis, reactive amyloid (amyloid A protein; AA) formation shows the most consistent role of partial proteolysis of serum amyloid A (SAA) to AA proteins which form fibrils. Immunoglobulin amyloidosis is also usually associated with C-terminal degradation of the fibril precursor light chain protein. Although it is commonly thought that transthyretin amyloidosis is associated with fibril formation from the tetrameric circulating plasma transthyretin, chemical analyses of transthyretin fibril deposits show significant fragmentation of the fibril protein constituents. In addition, it has been documented that proteolytic fragments are the fibril subunit proteins in gelsolin, cystatin C. Alzheimer's beta-amyloid precursor protein and apolipoprotein AI (apoAI) amyloidoses. Notable exceptions to the role of proteolysis in amyloid fibril formation would appear to be the lysozyme and beta 2-microglobulin amyloidoses. Few studies have examined the metabolism of amyloid-forming proteins. Perhaps the best data are on apoAI, which show decreased plasma residence time for the amyloidogenic Gly26Arg apoAI (1.8 d vs. normal 4.5 d). Similarly, preliminary data show increased clearance of Val30Met transthyretin when compared with the wild-type protein (18 h vs. 26 h). Also, biosynthetically 35S-labelled SAA proteins reconstituted with HDL show increased plasma clearance of murine SAA2, the amyloid fibril subunit protein, when compared with murine SAA1. Few data are available on metabolism of amyloid immunoglobulin light chain proteins, but it has been shown that radiolabelled Bence-Jones proteins are cleared very rapidly from the circulation. A better understanding of the metabolism of precursor proteins in each of the amyloid deposition diseases will give insight into the mechanisms of fibril formation and pathogenesis of amyloidosis.